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Outline	  

•  Offline	  so,ware	  infrastructure	  

•  Offline	  raw	  hit/cluster/hit	  structure	  	  

•  Offline	  makers	  and	  IST	  geometry	  

•  Online	  so,ware	  status	  
•  Summary	  and	  Plan	  
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StEvent	  
	  
 

daq/cosmic	  data	  (*.sfs,	  *.daq) 

StIstRawHitMaker 

CalibraKon	  Db	  (Channel	  Id/Kme	  bin/Pedestal/RMS/CMN/Gain) 

StIstCalibraKonMaker 

StIstClusterMaker	  

StIstHitMaker	  

StIstDbMaker 

Alignment	  Db	  

tracking 

Alignment	  	  

StIstFastSimMaker	  

StIstQaMaker	  

StIstRawHit 

StIstCluster 

StIstHit 
QA 

StarSim	  
output 

bfc	  

SlowSimMaker	  

StMcEvent	  
 StMcIstHit 

IST	  offline	  chain	  infrastructure 
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StRoot/StEvent	  
•  StIstConsts.h	  
•  StIstRawHit	  
•  StIstRawHitCollecKon	  
•  StIstCluster	  
•  StIstClusterCollecKon	  
•  StIstCollecKon	  
•  StIstHit	  
•  StIstHitCollecKon	  
•  StIstLadderHitCollecKon	  
•  StIstSensorHitCollecKon	  
•  StEvent	  
•  StContainers	  
•  StEventClusteringHints	  

StRoot/StEventUKliKes	  
•  StEventHitIter	  

StRoot/StIstRawHitMaker	  
•  StIstRawHitMaker	  

StRoot/StIstClusterMaker	  
•  StIstClusterMaker	  
•  StIstIClusterAlgo.h	  
•  StIstSimpleClusterAlgo	  

StRoot/StIstHitMaker	  
•  StIstHitMaker	  

StRoot/StIstDbMaker	  
•  StIstDbMaker	  

StRoot/StIstCalibraKonMaker	  
•  StIstCalibraKonMaker	  

StRoot/SKRnD/Ist	  
•  SKIstDetectorBuilder	  
•  SKIstHitLoader	  

StRoot/StIstFastSimMaker	  
•  StIstFastSimMaker	  

StRoot/StIstQaMaker	  
•  StIstQaMaker	  (raw	  hit	  &	  

hit	  level)	  
Wine	  red:	  work	  for	  IST	  only	  
Blue:	  update	  for	  IST	  

StRoot/StBFChain	  
•  BigFullChain.h	  

IST	  offline	  chain	  file	  list 

StarDb/Geometry/ist	  
•  idsOnTpc	  
•  pstOnIds	  
•  istOnPst	  
•  istLadderOnIst	  
•  istSensorOnLadder	  

StarDb/CalibraKons/ist	  
•  istPedNoise	  
•  istGain	  
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IST	  offline	  storage	  scheme	   

Temporary	  dataset 

StIstClusterCollecKon	  
(StIstCluster) 

StIstRawHitCollecKon	  
(StIstRawHit) 

StIstCollecKon	  

IST	  raw	  hit	  and	  cluster	  informaKon	  will	  not	  be	  stored	  
into	  StEvent,	  and	  only	  hit	  informaKon	  will	  be	  wriZen	  
to	  the	  StEvent	  container.	  

StEvent	  
(from	  event) 

StIstHitCollecKon 

StIstLadderHitCollecKon 

StIstSensorHitCollecKon 

StIstHit 

mLadders	  =	  24 

mSensors	  =	  6 

#mIstHits 
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IST	  raw	  hit	  structure	  -‐	  StIstRawHit 

The	   transform	   from	   channel	   electronics	   ID	   (mChannelId)	   to	   geometry	   ID	   (ladder,	   sensor,	  
column	   and	   row)	   is	   done	   here	   according	   to	   mapping.	   Ideal	   mapping	   is	   implemented	  
currently,	  and	  the	  real	  mapping	  will	  be	  updated	  in	  3rd	  week	  of	  October. 

IST	   raw	  hits	   in	   the	   StIstRawHitCollecKon	  
container	   are	   sorted	   by	   geometry	   ID	   in	  
increasing	  order.	   
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IST	  cluster	  structure	  -‐	  StIstCluster 
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IST	  hit	  structure	  -‐	  StIstHit 

StMeasuredPoint	  
(from	  common) 

StHit 

StIstHit	  
(from	  Ist) 
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IST	  raw	  hit	  maker	  -‐	  StIstRawHitMaker 

This	  part	  is	  copied	  from	  FGT	  daq	  reader	  and	  is	  used	  
for	  	  IST	  prototype	  cosmic	  data	  analysis.	  WaiKng	  for	  
IST	  DAQ	  reader…	  

1)  Daq	  data	  Reader	  (currently	  use	  
fgt	  daq_dta)	  

	  
2)  Accessing	  calibraKon	  DBs	  via	  

StIstDbMaker	  and	  get	  the	  
pedestal/rms	  noise/gain	  for	  each	  
channel	  and	  common	  mode	  noise	  
for	  each	  chip	  

	  
3)  Mark	  out	  bad	  chips/channels	  
	  
4)  Create	  IST	  raw	  hit,	  and	  two	  

working	  modes	  included:	  
•  CalibraKon	  mode:	  only	  write	  ADCs	  

and	  channel	  ID	  to	  StIstRawHit	  
•  Physics	  mode:	  pedestal	  

subtracKon,	  CM	  noise	  correcKon	  
on/off,	  signal-‐like	  raw	  hit	  decision,	  
and	  write	  the	  signal-‐like	  raw	  hit	  
full	  informaKon	  to	  StIstRawHit	  
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IST	  pedestal/noise	  maker	  -‐	  StIstCalibraKonMaker 

Channel	  Id	  	  	  	  	  	  Kme	  bin	  	  	  	  	  pedestal	  	  	  	  	  	  rms	  noise	  	  	  
	  	  	  0	   	  	  	  	  	  	  	  	  0	   	  760.432	   	  20.4917	  
0	   	  	  	  	  	  	  	  	  1	   	  770.887	   	  19.881	  
0	   	  	  	  	  	  	  	  	  2 	  766.958	   	  19.2735	  	  
0	   	  	  	  	  	  	  	  	  3	   	  769.477	   	  19.9935	  	  
0	   	  	  	  	  	  	  	  	  4	   	  768.036	   	  20.2071	  	  
0	   	  	  	  	  	  	  	  	  5	   	  770.344	   	  21.0541	  	  
0	   	  	  	  	  	  	  	  	  6	   	  766.367	   	  22.7797	  	  
1	   	  	  	  	  	  	  	  	  0	   	  800.794	   	  17.4194	  	  
1	   	  	  	  	  	  	  	  	  1	   	  810.621	   	  16.6912	  	  
1	   	  	  	  	  	  	  	  	  2	   	  806.322	   	  16.8651	  	  

•  Calculate	  pedestal/rms	  noise	  by	  
histogram	  method	  for	  each	  channel	  
over	  all	  Kme	  bins	  
Ø  Broken/noisy	  channels	  can	  be	  

marked	  out	  by	  sekng	  high	  rms	  noise	  
values	  (	  1000)	  

•  Calculate	  common	  mode	  noise	  for	  
each	  APV	  chip	  over	  all	  Kme	  bins	  	  
Ø  Bad/Strange	  chips	  can	  be	  marked	  out	  

by	  sekng	  high	  CM	  noise	  value	  (1000)	  
•  Two	  calibraKon	  data	  files	  are	  

generated,	  which	  are	  used	  to	  write	  
calibraKon	  DBs.	  

•  Several	  QA	  histograms	  (pedestal/
rms	  noise/gain	  vs.	  channel	  Id	  +	  cm	  
noise	  vs.	  chip	  Id)	  are	  generated	  

Chip	  Id	  	  	  	  	  	  Kme	  bin	  	  	  	  	  	  	  	  	  	  	  cm	  noise	  	  
	  	  0	   	  0	   	  9.20214	  
	  	  0	   	  1	   	  7.14334	  
	  	  0	   	  2	   	  10.9961	  
	  	  0	   	  3	   	  8.5315	  
	  	  0	   	  4	   	  10.2901	  
	  	  0	   	  5	   	  10.5285	  
	  	  0	   	  6	   	  13.5949	  
	  	  1	   	  0	   	  8.0494	  
	  	  1	   	  1	   	  6.52007	  
	  	  1	   	  2	   	  6.98871	  

Pedestal/RMS	  noise	  data	  file	  

Common	  mode	  noise	  data	  file	  

Currently,	  the	  gain	  calculaKon	  maker	  is	  not	  
available	  yet,	  and	  will	  be	  available	  later.	  The	  
gain	  for	  each	  channel	  is	  set	  to	  1.0	  in	  the	  
current	  calibraKon	  maker.	  
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IST	  cluster	  maker	  -‐	  StIstClusterMaker 

ADCcluster = ADCii=1

Npads∑ , σ cluster = σ i
2

i=1

Npads∑ / Npads

xcluster = xi ⋅wii=1

Npads∑   , ycluster = yi ⋅wii=1

Npads∑  

wi = ADCi / ADCii=1

Npads∑

The	  StIstClusterMaker	  executes	  the	  raw	  hits	  clustering	  in	  a	  sensor	  area	  ladder	  by	  ladder. 
An	  interface,	  “Int_t	  setClusterAlgo(StIstIClusterAlgo*)”	  is	  le&	  in	  the	  StIstClusterMaker	  to	  
implement	  different	  algorithms,	  and	  each	  algorithm	  should	  be	  inherited	  from	  
StIstIClusterAlgo	  virtual	  class.	  

StIstSimpleClusterAlgo	   class	   is	  
available	   for	   raw	   hits	   clustering	  
and	  splikng:	  
•  Read	  all	  raw	  hits	  per	  ladder	  (six	  

sensors)	   into	   a	   vector	   (sorted	  
by	  geoID	  in	  increasing	  order)	  

•  Staring	   from	   the	   1st	   raw	   hit,	  
loop	   the	   vector	   to	   look	   for	  
neighboring	   raw	   hits	   (in	   a	  
sensor	  area)	  and	  clustering	  

•  A	   case -‐by -‐ case	   sp l ikng	  
algorithm	   can	   be	   enabled/
disabled	  for	  the	  found	  clusters	  
splikng	   (here	   only	   works	   for	  
cases	  with	  cluster	  size	  ≤	  4)	  

A	  new	  clustering	  algorithm	  development	  is	  ongoing	  … 
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IST	  hit	  maker	  -‐	  StIstHitMaker 

•  Create	  IST	  hits	  according	  to	  clusters	  info.	  
•  Access	  IST	  geometry	  DBs	  via	  StIstDbMaker,	  and	  get	  geometry	  matrix	  list	  by:	  

gStIstDbMaker-‐>GetRotaKons()	  
•  Transform	  local	  to	  global	  posiKon	  by:	  	  
	  	  	  	  	  	  geoMSensorOnGlobal-‐>LocalToMaster(local,	  global)	  
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IST	  DB	  maker	  -‐	  StIstDbMaker 

•  Read	  calibraKon	  DB	  tables	  in	  StIstRawHitMaker	  to	  get	  pedestal/rms	  noise/gain	  per	  
channel	  and	  common	  mode	  noise	  per	  chip,	  also	  mark	  out	  bad	  behavior	  chips/channels	  

	  
•  Read	  geometry	  DB	  tables	  in	  StIstHitMaker	  to	  calculate	  hit	  global	  posiKon.	  	  

IST	  geometry/calibraKon	  DBs:	  
•  Two	  databases	  created:	  hZp://online.star.bnl.gov/dbExplorer/	  

l  Geometry_ist:	  istSurvey,	  istOnPst,	  istLadderOnIst,	  istSensorOnLadder,	  idsOnTpc,	  
pstOnIds	  

l  CalibraKon_ist:	  istGain,	  istPedNoise	  
	  

•  Gekng	  the	  IST	  survey	  data	  into	  geometry	  DBs	  will	  be	  started	  in	  4th	  week	  of	  October	  
	  
•  CalibraKon	  DBs	  populaKon	  will	  be	  started	  in	  the	  November	  cosmic	  run.	  



2013-10-16 13 

STAR	  HFT	  

STAR Collaboration Meeting - LBNL 

IST	  offline	  QA	  maker	  -‐	  StIstQaMaker 

daq/cosmic	  data	  (*.sfs,	  *.daq) 

StIstRawHitMaker 

StIstClusterMaker	  

StIstHitMaker	  

StIstRawHit 

StIstCluster 

StEvent	  
	  
 StIstHit 

StIstQaMaker	  

QA	  results	  
TTree	  &	  Histograms 
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IST	  offline	  QA	  maker	  -‐	  StIstQaMaker 

Raw	  hit	  ADC	  vs.	  channel	  ID	  (Kme	  bin	  =	  3) Raw	  hit	  RMS	  noise	  vs.	  channel	  ID	  (all	  channels) 

Hit	  ADC	  vs.	  sensor	  ID Hit	  RMS	  noise	  vs.	  sensor	  ID 
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IST	  fast	  simulaKon	  maker	  –	  StIstFastSimMaker 

Tue Jun  4 15:15:04 2013

-15 -10 -5 0 5 10 15-15

-10

-5

0

5

10

15

fHist_global
Entries  1834
Mean x  0.2728
Mean y  0.05099
RMS x   9.828
RMS y   9.867

fHist_global
Entries  1834
Mean x  0.2728
Mean y  0.05099
RMS x   9.828
RMS y   9.867

IST hits global position x vs. y

Dev14	  
StIstFastSimMaker 

1 2 24 

+X	  

+Y	  

+Z	  (outward)	  

u	  (x)	  

w	  (y)	  
v	  (z)	  

detp	  geom	  dev14	  
gexec	  .$STAR_HOST_SYS/lib/xgeometry.so	  
gclose	  all	  
	  
gfile	  o	  48pion_5000evts.fz	  
user/vsig	  0	  .1	  
aguser/gkine	  48	  8	  0.5	  5.0	  -‐1.5	  1.5	  0	  6.28	  
trig	  5000	  
exit	  

1.  New	  StIstHit	  data	  structure	  and	  IST	  offline	  chain	  
are	  applied.	  

2.  SKIstDetectorBuilder	  and	  SKIstHitLoader	  are	  
updated	  to	  use	  the	  new	  offline/hit	  structure	  

3.  StBFChain/BigFullChain.h	  updated	  (add	  
“istFastSim”	  opKon)	  

root4star	  -‐b	  -‐q	  'StRoot/macros/bfc.C(1,5000,"dev14,AgML,ITTF,SK,tpcI,TpcFastSim,istFastSim,-‐pxlFastSim,-‐ssdfast,	  VFMCE,McEvent,geant,	  
IdTruth,fzin,SKRnD,-‐PixelIT,IstIT,NoSvtIt,NoSsdIt,-‐SKPulls,analysis,-‐tags,clearmem,evout,McEvOut,MiniMcMk,McAna,MakeEvent","/star/u/
ypwang/disk02/istOfflineChain/offlineChain20130617/48pion_5000evts.fz")'	  
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IST	  GEANT	  geometry	  –	  dev14 

1.  Detailed	  modeling	  for	  IST	  ladder	  structure	  
2.  The	  dev14	  is	  included	  in	  full	  HFT	  simulaKon	  chain	  

with	  the	  new	  IST	  offline	  chain.	  
3.  	  	  To	  do:	  	  
	  	  	  	  	  	  1)	  support	  blocks	  update	  (shape	  changed)	  
	  	  	  	  	  	  2)	  cabling/cable	  fixing	  rings/cooling	  lines	  modeling	  
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IST	  online	  so&ware 

•  The	  slow	  control	  so&ware	  is	  available,	  but	  need	  to	  be	  modified	  to	  shi&	  
operaKons	  (ongoing):	  Chanaka	  and	  Yadav	  

	  
•  Online	  monitoring	  so&ware	  needs	  to	  develop,	  and	  will	  be	  started	  a&er	  deciding	  

zero	  suppression	  to	  be	  executed	  in	  FPGA	  level	  or	  in	  DAQ-‐PC	  level:	  Yaping	  and	  
Zillay	  



2013-10-16 18 

STAR	  HFT	  

STAR Collaboration Meeting - LBNL 

Summary	  and	  Plan 

•  The	  IST	  offline	  so&ware	  is	  mostly	  finished	  and	  tested	  with	  IST	  prototype	  cosmic	  data	  (.sfs)	  

•  The	  IST	  offline	  so&ware	  is	  almost	  ready	  for	  review.	  

•  Implement	  the	  new	  clustering	  algorithm	  in	  3rd	  week	  of	  October.	  

•  Get	  survey	  data	  to	  geometry	  DBs	  in	  4th	  week	  of	  October.	  

•  Populate	  CalibraKon	  DBs	  during	  cosmic	  runs.	  

•  Online	  so&ware	  is	  in	  progress,	  and	  will	  be	  available	  before	  November	  cosmic	  run.	  	  

•  IST	  online/offline	  so&ware	  tesKng	  with	  full	  barrel	  readout	  will	  be	  done	  in	  cosmic	  runs.	  


